
,.

DRAFT

ENVIRONMENTAL PRIORITIES INITIATIVE
VISUAL SITE INSPECTION REPORT

FOR
SUN CHEMICAL CORPORATION

NEWARK, NEW JERSEY
EPA ID NO. NJD002458842

Prepared by:

A.T. Kearney, Inc.
Kearney/Centaur Division

Third Floor
One Wall Street Court

New York, New York 10005

Prepared for:

u.S. Environmental Protection Agency
Region II

26 Federal Plaza
New York, New York 10278

In response to:

EPA Contract No. 68-W9-0040
Work Assignment No. R02-32-01

December 1992





I.

II.

III.

IV.

V.

VI.

VII.

VIII.

Figure 1

Figure 2

Table 1

Appendix A

Appendix B

VISUAL SITE INSPECTION REPORT

SUN CHEMICAL CORPORATION
NEWARK, NEW JERSEY

EPA ID NO. NJD002458842

Table of Contents

EXECUTIVE SUMMARY.

SITE DESCRIPTION .

SOLID WASTE MANAGEMENT UNITS IDENTIFIED
IN THE PRELIMINARY ASSESSMENT.

AREAS OF CONCERN IDENTIFIED IN
THE PRELIMINARY ASSESSMENT

SOLID WASTE MANAGEMENT UNITS IDENTIFIED
DURING THE VISUAL SITE INSPECTION.

AREAS OF CONCERN IDENTIFIED DURING
THE VISUAL SITE INSPECTION

CONCLUSIONS

REFERENCES

Figures

site Location Map

Facility Layout and .
SWMU and AOC Locations

Tables

Sun Chemical Solid
waste Management Units
and Areas of Concern
Summary

Appendices

Visual site Inspection Photograph Log

Visual site Inspection Field Notebooks

Page

I-I

II-l

III-l

IV-l

V-I

VI-l

VII-l

VIII-l

II-2

II-3

VII-2





I. EXECUTIVE SUMMARY
The EPA's Environmental Priorities Initiative (EPI) utilizes an
integrated approach between CERCLA and RCRA to ensure that the
most environmentally significant facilities and sites are given a
priority for clean up. As part of this Initiative, in June 1989
a Preliminary Assessment (PA) Report was prepared by NUS
Corporation on the Sun Chemical Corporation (Sun) facility for
U.S. EPA Region II. The PA encompassed a file material review
and a drive-by inspection. The PA Report recommended No Further
Remedial Action Planned (NFRAP) due to the minimal environmental
impact associated with the operation of the facility. On March
25, 1992, A.T. Kearney, Inc. conducted a visual site Inspection
(VSI) to confirm the findings of the PA Report, to identify
additional Solid waste Management Units (SWMUs) or areas of
concern (AOCs), and to evaluate the appropriateness of the NFRAP
recommendation.
The VSI confirmed the former presence of a hazardous waste
storage tank at the Sun site as identified in the PA Report.
Additionally, six other SWMUs were identified during the VSI.
The VSI also confirmed the location of AOC A, the Acetic Acid
Spill. No additional AOCs were identified during the VSI. All
SWMUs and the AOC present a low potential for release to the
environment. During the VSI, sound waste management practices
were noted and the facility was in good repair. Therefore, based
on the findings of the VSI, the PA Report's recommendation of
NFRAP for this facility is confirmed.
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II. SITE DESCRIPTION
The Sun Chemical corporation (Sun) facility is located at 185
Foundry Street in Newark, New Jersey (Figure 1). The site is
approximately one-half acre in size and is located in an
industrial section of Newark. The facility is bounded to the
east by Foundry Street, while three separate firms own property
on the remaining sides of Sun Chemical.

The facility has been in operation at the site since the late
1960s and is involved exclusively in the manufacture of organic
pigments. Production volume in the 1960s was limited as the
facility operated similar to a pilot plant. By the middle of the
1970s, production increased as the facility moved to full-scale
operations. The pigments produced at the facility are used in
the automotive and plastics industries. There are four buildings
on the site (Figure 2). The buildings house the administration
area, manufacturing process areas, and a quality control
laboratory.
The site was originally part of a larger complex (circa 1910)
that encompassed several acres along Foundry Street including
adjoining properties. The complex was divided into parcels and
sold to various owners around 1950. The original owner of the
Sun site may have been Diamond Company. Specifics on the
operations at the site prior to the late 1960s, when Sun Chemical
first started using the site, are unknown.

In 1987, Sun Chemical Company was acquired by a Japanese firm and
the company was known on an interim basis for legal purposes as
the Sun/DIC Acquisition Company. In 1989, the company resumed
use of the Sun Chemical corporation name. The facility is
currently owned by the DIC corporation. In December 1990, the
facility property was purchased from the Foundry Street
Corporation.
The raw materials used to produce the color pigments onsite are
water, polyphosphoric acid (high concentration acid), methanol,
and DiAnilino Ptherethalic Acid (DATA) or diparatohredino
terephthalic acid (DTTA). To manufacture a pigment, DATA (solid)
and polyphosphoric acid are mixed in a tank. When the reaction
is complete this material is pumped into an agitated tank of
methanol or water, depending on the desired product. The DATA
and polyphosphoric acid mixture react in the water or methanol
tank to form quinacridone, a precipitate, which is the pigment or
product. The pigment is a slurry that is pumped to a filter
press.

The process generates either a waste stream of water and
phosphoric acid or a waste stream of water, phosphoric acid, and
methanol, depending on the raw materials used. Additional
wastewater is removed from the pigment in a filter press. Waste

II-1



\
\ ,,"c L'.hl';"1!.\

\.

- .
~ ....•.....
••

•

(OUAD) ELIZABETH, N.J. Figure 1
SITE LOCATION MAP

SUN/OIC ACQUISITION CORP" NEWARK, N.J.

II-2

)

I



Figure 2

Facility Layout and
SWMU and Aoe Location Map
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water resulting from the filtration of a methanol batch is
directed to the Hazardous Waste storage Tank (SWMU 2).
Filtration from a water batch is directed to the Wastewater
Collection and Treatment System (SWMU 6). The dewatered pigment
is removed from the filter press, placed on trays, and heated in
an oven to drive off any remaining moisture. The ovens vent to
the Catalytic Incinerator (SWMU 7) which discharges to the
atmosphere. The dried pigment is drummed in metal or fiber drums
for shipment offsite.

All wastewater generated onsite, which predominantly consists of
process effluent, is discharged to the Wastewater Collection and
Treatment System (SWMU 6). The discharge is monitored for pH,
temperature, and BOD. Treated wastewaters are discharged to the
local POTW, the Passaic Valley Authority (PVA) under an authority
permit. Sanitary wastewaters are discharged to a separate
system.
In 1982, the facility decided to send the polyphosphoric acid and
methanol-containing process effluent offsite as a cost saving
measure. The process effluent was stored in the Former Hazardous
Waste Storage Tank (SWMU 1). The tank is reported to have been
drained every 90 days or less. The methanol is reported to have
been distilled from the wastewater. Sun maintained this
arrangement until 1986, when the offsite company increased the
price tenfold. After the price increase, Sun reinstated and
continues the onsite process of neutralizing the process effluent
prior to discharge to the local POTW.
In 1989, Sun purchased a Distillation unit (SWMU 4) to recover
methanol from the process effluent. The unit was operational by
June 1989. The distillation process produces methanol and
generates a phosphoric acid wastewater. The methanol is
collected in a small tank near the distillation unit and then
pumped to a 10,000-gallon tank in the southeast section of the
site. The methanol is re-used as a raw material. The phosphoric
acid wastewater "bottoms" are collected in the Distillation
Bottoms Tank (SWMU 5). This waste stream is pumped to the
Wastewater Collection and Treatment System (SWMU 6).
Approximately 5,000 gallons of effluent yields 2,000 to 3,000
gallons of methanol.
Prior to 1987, a pigment was produced at Sun using acetic acid to
produce red pigment. This process ceased in 1986 and acetic acid
is no longer used onsite. Isopropyl alcohol and ethanol were
formerly used as the precipitating solution in the process.
These chemicals were replaced by methanol.

Regulatory History
Sun filed a Notification of Hazardous Waste Activity in August
1980. The waste identified as being generated was F005. A Part
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A Application was submitted by Sun in November 1980. This
application identified the onsite storage and treatment of
hazardous waste in tanks. The waste identified as being treated
in a tank was 0002.
Sun requested that the New Jersey Department of Environmental
Protection and Energy (NJDEPE) reclassify the facility as a
generator only. Sun noted that it did not store hazardous wastes
greater than 90-days at any time and that treatment conducted
onsite is elementary neutralization of wastewaters, a RCRA-exempt
activity. consequently, on April 11, 1986 the Sun facility was
reclassified as generator 9nly status by NJDEPE.
Sun has several air permits for manufacturing process equipment
and an industrial wastewater discharge permit covering discharges
to the local sanitary sewer, which flows to the local POTW.
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III. SOLID WASTE MANAGEMENT UNITS IDENTIFIED IN THE PRELIMINARY
ASSESSMENT

A Preliminary Assessment (PA) Report on Sun Chemical Corporation
was prepared in June 1989 by NUS Corporation. The PA Report was
based on information gathered from the files of the U.S. EPA and
the New Jersey Department of Environmental Protection and Energy
(NJDEPE) and on observations noted during a drive-by inspection
performed on June 8, 1989. The report identified one hazardous
waste storage tank as a SWMU. A VSI was performed on March 25,
1992 by A.T. Kearney, Inc. to confirm the findings of the PA
Report. Information on Sun Chemical Corporation was provided by
Mr. Matthew Freestone, Mr. Anthony Tedesco, and Mr. Robert
Sharkey.
SWMU 1 - Former Hazardous Waste Storage Tank No Photograph

This hazardous waste storage tank is no longer onsite. When
active, the tank was located in the southwest corner of the site,
within a secondary containment system. The tank had a 10,000
gallon capacity, was constructed of fiberglass, and stored
production process effluent comprised of methanol and phosphoric
acid waste. The tank was operational from 1981 to 1986. The
containment system in which the tank was located is three feet
high, 61-feet long and 29-feet wide. Also located in the
containment system at the time the tank was operating were four
raw materials storage tanks. The VSI established that this SWMU
is no longer in existence and was cleaned, disassembled and
disposed of in accordance with a 1985 closure plan. According to
a facility representative, no spills or releases occurred from
this unit. In addition, no evidence of a release was noted at
the time of the VSI.
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IV. AREAS OF CONCERN IDENTIFIED IN THE PRELIMINARY ASSESSMENT

The PA Report prepared in June 1989 by NUS Corporation identified
an area near the Former Hazardous waste Storage Tank where a
spill occurred on October 11, 1984 as an area of concern (AOC) at
the Sun Chemical Corporation facility. A VSI was performed on
March 25, 1992 by A.T. Kearney, Inc. to confirm the findings of
the Preliminary Assessment.

AOC A - Spill Area No Photograph

On October 11, 1984, a tank regulator failed causing a spill of
20 gallons of acetic acid into the containment system for raw
material tanks and the Former Hazardous Waste Storage Tank (SWMU
l). During the VSI, a facility representative explained that the
spill was neutralized with caustic, pumped out of the containment
system to the Wastewater Collection and Treatment System (SWMU
6), and treated in the wastewater treatment facility. During the
VSI, no evidence of a release was noted in the area of the spill.
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V. SOLID WASTE MANAGEMENT UNITS IDENTIFIED DURING THE VISUAL
SITE INSPECTION

Six additional SWMUs were identified during the VSI on March 25,
1992. These include a temporary hazardous waste storage tank, a
distillation unit, a distillation unit feed tank, a distillation
unit waste storage tank, a catalytic incinerator, and a
wastewater collection and treatment system.

SWMU 2 - Hazardous waste storage Tank Photograph No. 1

This storage tank is located in the southeast corner of the site
and was built in 1982. It is a 10,000 gallon tank measuring 30-
feet by 15-feet with an overhead piping system for loading and
unloading. The process effluent mixture of waste methanol and
phosphoric acid is stored in the tank prior to discharge to the
Distillation Feed Tank (SWMU 3). The wastewater is stored in the
tank for less than 90 days. The unit is constructed of carbon
steel and is equipped with a methanol overfill protection system.
The unit is located within a concrete containment system that is
30-feet wide, 60-feet long, and three feet high. The unit was
noted to be in good condition at the time of the VSI. According
to facility representatives, the unit has no reported history of
release.

SWMU 3 - Distillation Feed Tank Photograph No. 3

The unit is located north of the main administration building and
east of the Distillation unit (SWMU 4). The unit is a 1,000-
gallon tank constructed of stainless steel and supported on steel
legs. Process effluent from the Hazardous Waste Storage Tank
(SWMU 2) is held in this tank and pumped to the Distillation Unit
(SWMU 4) where methanol is separated from phosphoric acid and
water. The unit is located in the same concrete containment
system as the Distillation unit. The containment system is
comprised of a concrete base and three feet high concrete walls.
The tank was noted to be in good condition and no evidence of
release was noted at the time of the VSI. According to facility
representatives, the tank has no reported history of release.

SWMU 4 - Distillation unit Photograph Nos. 2 and 3

This unit is located north of the main administration building
and west of the Distillation Feed Tank (SWMU 3). The unit is
constructed of stainless steel, has a capacity of 330 gallons,
and is approximately 30 feet high. The unit receives process
effluent from the Distillation Feed Tank which contains water,
methanol, and phosphoric acid. The distillation process involves
the heating of the effluent and the separation of methanol from
phosphoric acid and water. The "tops" of the distillation
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process is composed of methanol, which is directed to a tank and
reused onsite. The "bottoms" consist of phosphoric acid and
water which is directed to the Distillation Bottoms Tank (SWMU
5) •

The distillation unit is located within a concrete containment
system consisting of a concrete base and three foot high walls.
The Distillation Feed Tank (SWMU 3), the recovered methanol tank,
and the still Bottoms Tank (SWMU 5) are also located within this
containment system. The unit operates under an air permit from
the NJDEPE. The unit and the containment system appeared to be
in good condition at the time of the VSI. According to facility
representatives, the tank has no reported history of release.

SWMU 5 - Distillation Bottoms Tank Photograph Nos. 2 and 3

This unit is located northeast of the administration building and
is adjacent to the Distillation unit (SWMU 4). The tank is
constructed of carbon steel and has a capacity of 700 gallons.
The tank receives phosphoric acid wastewater from the
Distillation unit which is then pumped to the Wastewater
Collection and Treatment System (SWMU 6) where it is neutralized
prior to discharge to the POTW. The unit is located in the same
concrete containment structure as the Distillation Unit. The
containment structure is constructed of three feet high walls
with a concrete base. The tank was noted to be in good condition
and no evidence of release was noted at the time of the VSI.
According to facility representatives, the tank has no reported
history of release.
SWMU 6 - Wastewater Collection and Treatment System

Photograph Nos. 4, 5, 7 and 8

The Wastewater Collection and Treatment System is comprised of
overhead two to six inch steel piping, in-floor and exterior
steel lined trenches, and two treatment (i.e., neutralization)
tanks. These tanks are located immediately north of the main
processing building and are approximately 10 feet high and five
feet in diameter. The tanks are constructed of stainless steel
with a capacity of 1,500 gallons each. The tanks are supported
by steel beams and steel legs, one and one-half feet above
concrete paving.
The System receives wastewater from the processing tanks, filter
presses, and washdown waters from the cleanup of vessels within
the facility. The wastewaters are directed to the Hazardous
waste storage Tank (SWMU 2) if the filter press or vessels were
cleaned using methanol. The methanol-containing wastewaters are
then distilled to remove the methanol, and the resultant
"distillation bottoms" are transferred to this System via the
Distillation Bottoms Tank (SWMU 5) . If no methanol was used in
the pigment production process, wastewaters are discharged
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directly to the two neutralization tanks. The pH of the
wastewater is monitored and adjusted in the neutralization tanks.
A liquid caustic is used to neutralize the acidic wastewaters
prior to discharge to the Passaic Valley Authority (PVA) sewer
system. The discharge from the tanks to the sewer system is
permitted by the PVA. Minor exterior corrosion of the
neutralization tanks and underlying concrete was noted at the
time of the VSI. However, there was no evidence of a release.
According to facility representatives, the unit has no reported
history of release.

SWMU 7 - Catalytic Incinerator Photograph No. 6

The incinerator is located on the roof of the two story main
processing building. The incinerator is approximately 20-feet
long, 12-feet high, and 5-feet wide. It is constructed of welded
stainless steel and has a 6 feet tall steel stack. The
incinerator receives vapors from the ovens used to dry the
pigment after it has been removed from the filter presses.
Facility representatives indicated that the emissions from the
ovens are predominantly water vapor. The unit is supported on a
steel beam structure. The unit is permitted under a NJDEPE
permit and appeared to be in good condition at the time of the
VSI.
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VI. AREAS OF CONCERN IDENTIFIED DURING THE VISUAL SITE
INSPECTION

There were no additional areas of concern identified during the
VSI conducted on March 25, 1992.
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VII. CONCLUSIONS
The Preliminary Assessment Report resulted in the identification
of one SWMU, the Hazardous Waste Storage Tank (SWMU 1), that has
been removed. This SWMU was noted to have had minimal potential
for release to the environment, due to appropriate engineering
controls and waste management practices.
six additional SWMUs were identified during the VSI for a total
of seven SWMUs. A summary of the units is presented in Table 1.
All units were noted at the time of the VSI to be in good
condition and to have minimal potential for release to the
environment due to appropriate engineering controls and waste
management practices. Three SWMUs have permitted discharges.
The Wastewater Collection and Treatment System (SWMU 6) is
permitted to discharge to the local POTW. The Distillation unit
(SWMU 4) and the Catalytic Incinerator (SWMU 7) discharge to the
atmosphere per requirements of NJDEPE air permits.
One AOC was identified in the PA Report, which was a spill of
acetic acid. According to facility representatives, the spill
occurred within a concrete containment system and was immediately
cleaned. Due to the adequate remediation of the spill, the spill
area presents no further environmental concern.

The Sun Chemical corporation facility was noted at the time of
the VSI to be well organized and appeared to have clear,
consistent, and appropriate methods to manage hazardous
materials. Hazardous materials and hazardous wastes are handled
inside and outside the facility buildings over concrete or
asphalt paved surfaces. Wastewater discharges from the facility
are monitored under the provisions of an industrial discharge
permit administered by the PVA. Releases to the air at the
facility are regulated under the provisions of several unit-
specific NJDEPE air permits. Based on the findings of the VSI
and the PA Report, it appears that there is minimal potential for
release of hazardous constituents to the environment from the
identified SWMUs and AOCs at the facility. The recommendation of
NFRAP for Sun Chemical corporation is confirmed.
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Table 1
Sun Chemical Solid Waste Management units

and Areas of Concern
Summary

UNIT NUMBER AND NAME STATUS SUMMARY/COMMENTS

SWMU 1 - Former Hazardous Waste E The unit was removed in 1986. The unit had
Storage Tank adequate control. and no reported hi.tory of

release. No evidence of release was noted during
the VS!.

SWMU 2 - Hazardous Waste C The unit is located in a concrete containment
Storage Tank system and has no reported history of release.

During the VSI, the unit was noted to be in good
condition. Wastes are stored for less than 90
days.

SWMU 3 - Distillation Feed Tank C The unit is constructed of stainless steel and is
located within a concrete secondary containment
system. During the VSI, the unit was noted to be
in good condition.

SWMU 4 - Distillation Unit C The unit is located within a concrete containment
system and was noted to be in good condition during
the VSI. The unit discharges to the atmosphere
under a permit issued by the NJDEPE.

Notes:
A - This unit incorrectly identified as a SWMU in the PA.
B - Unit currently operational, potential for release(s).
C - unit currently operational, potential for release(s) minimal.
D - Unit not currently operational, potential for past release(s).
E - Unit not currently operational, potential for past release(s) minimal.
F - Remedial action(s) were conducted at this unit.
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Table 1 (Continued)

Sun Chemical Solid waste Management units
and Areas of Concern

Summary

UNIT NUMBER AND NAME STATUS SUMMARY/COMMENTS

SWMU 5 - Distillation Bottoms C The unit is located within a secondary concrete
Tank containment system and was noted to be in good

condition at the time of the VSI. There is no
reported history of release.

I

I

SWMU 6 - Wastewater Collection C The piping for the system is located overhead and
and Treatment system the tanks are raised above ground level to

facilitate the detection of leaks. No evidence of
a release was noted during the VSI and the unit has
no reported history of release.

SWMU 7 - Catalytic Incinerator C The unit was noted to be in good condition during
the VSI and is permitted to discharge to the
atmosphere by NJDEPE.

AOC A - Acetic Acid spill F The spill was a one time occurrence and was
adequately contained and remediated.

Notes:
A - This unit incorrectly identified as a SWMU in the PA.
B - Unit currently operational, potential for release(s).
C _ Unit currently operational, potential for release(s) minimal.o _ Unit not currently operational, potential for past release(s).
E - Unit not currently operational, potential for past release(s) minimal.
F - Remedial action(s) were conducted at this unit.
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Appendix A

Photograph Log

All photographs were taken at the Sun Chemical facility, between
9:30 a.m. and 12:30 p.m. on March 25, 1992 by Mr. Tim Sherwood of
A.T. Kearney, Inc.





Photograph No. 1

View facing southeast of the Hazardous Waste storage Tank (SWMU
2), far left. The Former Hazardous Waste storage Tank (SWMU 1)
was located to the left of the Hazardous Waste storage Tank. The
large white tank to the right contains methanol reclaimed onsite,
and the middle tank contains purchased methanol. The small tank
to the right is empty. It formerly held recovered methanol.
Note red pigment stain is prevalent throughout the site.
standing water in the foreground is from recent snow and
rainfall. The drums"to the right of the containment area are
damaged product drums.
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Photograph No. 2

View facing north of the tanks at the Distillation Unit (SWMU 4).
The blue tank on stilts to the far right is the Distillation Feed
Tank (SWMU 3). The blue tank in the middle of the photograph
contains the reclaimed methanol. The silver tank in the left
foreground is Distillation Bottoms Tank (SWMU 5). The two drums
to the left of the picture are empty. The black drums pictured
are used for product packaging.
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Photograph No. 3

View to the north of the Distillation unit (SWMU 4). The
reboiler is steam-jacketed. The Distillation Bottoms Tank (SWMU5) is visible to the right.
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Photograph No. 4
View facing west on the second floor of the main processing
building of a portion of the wastewater Collection and Treatment
System (SWMU 6) and a filter press (left). The metal bin-like
structures direct wastewater from the filter press to the
Hazardous waste storage Tank (SWMU 2) for distillation or to the
neutralization tanks for treatment prior to discharge.
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Photograph No. 5

View of a floor drain, part of the Wastewater Collection and
Treatment System (SWMU 6) located in the second floor of the mainprocessing building.
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Photograph No. 6

View facing west of the Catalytic Incinerator (SWMU 7) on top of
the main processing building. The large brick building in the
background is part of the old industrial complex located in the
area.
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Photograph No. 7

View facing northwest of one of the two neutralizing tanks which
are part of the Wastewater Collection and Treatment System (SWMU
6) •
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Photograph No. a

View of the base of one of the neutralization tanks, part of the
Wastewater Collection and Treatment System (SWMU 6). Note cage-
like support structure for tanks and exterior staining of tank
and stained concrete.
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21 40.5 40.7 40.8 41.0 41.1 41.3 41.4 41.6 41.7 41.9 27
28 42.0 42.2 42.3 42.5 42.6 42.8 42.9 43.1 43.2 43.4 28
29 43.5 43.7 43.11 44.0 44.1 44.3 44.4 44.6 44.7 44.9 29
30 45.0 45.2 45.3 45.5 45.6 45.8 45.9 46.1 46.2 46.4 30
31 46.5 46.7 46.1 47.0 47.1 47.3 41.4 47.6 47.7 47.9 31
32 48.0 48.2 41.3 41.5 41.6 4&.& 41.9 49.1 49.2 49.4 32
33 49.S 49.7 49.1 SO.O SO.I SO.3 SO.4 50.8 SO.7 SO.9 33
34 51.0 51.2 51.3 51.5 51.6 51.11 51.9 52.1 52.2 52.4 34
35 52.5 52.7 52.& 53.0 53.1 53.3 53.4 53.6 53.7 53.9 35
36 54.0 54.2 54.3 54.5· 54.6 54.8 54.9 55.1 55.2 55.4 36
37 55.5 55.7 55.8 56.0 56.1 58.3 58.4 58.& 56.7 56.9 37
38 57.0 57.2 57.3 57.5 57.8 57.8 57.9 58.1 53.2 58.4 31
39 58.5 58.7 58.1 59.0 59.1 59.3 59.4 59.6 59.7 59.9 39
40 60.0 60.2 60.3 60.5 60.6 60.' 60.9 61.1 61.2 61.4 40
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DISTANCES FROM SIDE STAKES FOR CROSS-SECTIONING
Roadway of Iny Wldlh. Sid. Slopll1111 to 1.
In the IIgult below' OPPOSItI 7 und.r ·Cut or All" IIId under .3

~t1UI_n.1CI
rtad 11 0. 1IMId"lIf1C' oul from lhe alde stakl II \ell. Also.
oppostt. 11 under "Cui or FlU" and under .1 read 18.7. \he·:"r-'~j dls\JnCt oul from the sldt sllke II rlghlit.·..: '.l{l(

L-II:o~-----
OMO«---Ci.m";iUi--T' ...o

r-: """0 .~= ....,.t .•. -'-, -'••. co:
SIC)[ SfAlII ~~ST""(I.',

IS 0 .1 .2 .3 .4 .5 .8 .7 .8 .8 IS

'5~
J~

o \I
Distance out from SIde 0< ~ Stell.

0 0.0 02 03 0.5 0.8 0.8 0.8 1.1 1.2 1.4 0

1 1.5 1.7 1.8 2.0 2.1 2.3 2.4 2.& 2.7 28 1

2 30 3.2 3.3 3.5 3.8 3.& 3.9 41 4.2 4.4 2

3 4.5 4.7 4.& 5.0 5.1 5.3 5.4 5.8 5.7 5.8 3

4 80 &.2 &.3 85 8.11 11.11 8.9 7.1 7.2 7.4 4

5 7.5 7.7 7& 110 11.1 8.3 11.4 &11 8.7 11.0 1\

8 80 9.2 9.3 9.5 9.& 8.8 9.8 10.1 10.2 10.4 II

7 10.5 10.7 10.8 11.0 11.1 11.3 11.4 11.6 11.7 11.8 7

8 12.0 12.2 12.3 12.5 12.8 12.8 12.9 13.1 13.2 13.4 II

9 13.5 13.7 13.& 14.0 14.1 14.3 14.4 14.8 14.7 14.9 8

10 15.0 15.2 153 15.5 158 15.8 15.9 1111 111.2 18.4 10

II 111.5 1&.7 18.& 17.0 17.1 17.3 17.4 17.8 17.7 17.8 II

12 18.0 18.2 18.3 18.5 18.8 1&.8 18.9 18.1 19.2 19.4 12

13 19.5 19.7 19.8 20.0 20.1 20.3 20.4 20& 20.7 20.9 13

14 210 21.2 21.3 21.5 21.8 21.8 21.9 22.1 22.2 22.4 14

15 225 22.7 22.& 23.0 23.1 23.3 234 23.& 23.7 23.9 15

III 240 24.2 24.3 24.5 24.11 24.8 24.9 25.1 25.2 25.4 16

17 25.5 25.7 25& 211.0 211.1 211.3 211.4 211.& 211.7 211.9 17

18 27.0 27.2 27.3 27.5 27.8 27.8 27.9 211.1 2&.2 211.4 111

18 211.5 211.7 211.8 211.0 211.1 211.3 211.4 211.& 211.7 211.11 III

20 30.0 30.2 30.3 30.5 30.& 30.8 30.9 31.1 31.2 31.4 20

21 31.5 31.7 31.8 32.0 32.1 32.3 32.4 32.& 32.7 32.8 21

22 330 33.2 33.3 33.5 33.8 33.8 33.8 34.1 34.2 34.4 22

23 34.5 34.7 34.8 35.0 35.1 35.3 35.4 311.8 35.7 35.8 23

24 38.0 38.2 38.3 38.5 38.8 38.8 38.8 37.1 37.2 37.4 24

25 37.5 37.7 378 38.0 38.1 38.3 38.4 38.& 38.7 38.8 25

26 39.0 39.2 39.3 39.5 39.& 39.8 39.8 40.1 40.2 40.4 26

27 40.5 40.7 40.8 41.0 41.1 41.3 41.4 41.8 41.7 41.8 27

28 42.0 42.2 42.3 425 42.8 42.8 42.8 43.1 43.2 434 28

211 43.5 43.7 43.8 44.0 44.1 44.3 44.4 44.8 44.7 44.8 211

30 450 45.2 45.3 45.5 45.8 45.11 45.11 48.1 48.2 48.4 30

31 48.5 48.7 48.8 47.0 47.1 47.3 47.4 47.8 47.7 47.11 31

32 48.0 48.2 48.3 48.5 48.8 48.8 48.8 411.1 411.2 48.4 32

33 48.5 411.7 49.8 SO.O SO.1 SO.3 SO.4 SO.8 SO.7 SO.9 33

34 51.0 51.2 513 51.5 51.8 51.8 51.0 52.1 52.2 52.4 34

35 52.5 52.7 52.8 53.0 53.1 53.3 53.4 53.11 53.7 53.' 35

38 54.0 54.2 54.3 54.5 54.11 54.8 54.11 56.1 56.2 55.4 38

37 55.5 56.7 558 58.0 58.1 58.3 58.4 58.' 58.7 58.11 37

38 ()7.0 &1.2 573 117.11 117.8 1178 57.11 58.1 58.2 l1li.4 38

39 l1li.5 l1li.7 l1li.11 58.0 58.1 58.3 58." 58.' 58.7 IIU •
.n eoo eo2 80.3 eo.s eo.8 80.8 eo.1I 81.1 81.2 81." 40
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The paper in this book Is
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